involved is not the most convenient one with regard to its mode of administration. On the other hand, sometimes efficacy comes first and safety is put at risk in order to stop high disease activity. Adverse events tend to be a deterrent to adherence and patients need to have correct expectations in this regard. Other features of MS, like fatigue, cognitive dysfunction and mood disorders 1 , may all contribute towards dissatisfaction and non-adherence to DMDs. The demands of patients' social and professional lives, pronouncements through internet pages and blogs, television, radio and magazines and the demands of patients' friends and relatives all create a need for better treatments for MS. Better, however, does not necessarily mean safer or more efficacious, or easier to administer or to follow up. Despite the clearly established benefits of DMDs, the rate of adherence remains moderate, at best, in the few studies assessing these parameters 2, 3, 4, 5 . The present study assessed the degree of satisfaction of patients with MS regarding treatments with DMDs prescribed for them at five different Brazilian MS Units.
METHODS
This study was approved by the Ethics Committee of Universidade Metropolitana de Santos, Brazil, in May 2015, under the registration number CAAE 46029615.6.0000.5509. Additional approval was obtained from other participating institutions, whenever required.
Patients from five different cities in the south of Brazil were invited to answer a questionnaire regarding their MS treatment (Santos, Joinville, Blumenau, Curitiba and Porto Alegre; latitudes 23S to 30S). Participation was voluntary: all the patients were invited while waiting for consultations with their neurologist. In all cities, experienced medical residents who had been specially trained for this questionnaire were responsible for the individual interviews.
Patients were included if they had been undergoing treatment with DMDs for at least one month. The questionnaire, which was specially created for this study, contained 25 items, and answers were scored from 1 to 5 on a Likert scale: 1) I do not agree at all; 2) I tend to disagree; 3) I have no opinion, 4) I tend to agree, 5) I totally agree.
The questions related to personal impressions of treatment benefits, tolerability, convenience of use and general satisfaction with the treatment. The benefit of the drug was assessed in terms of the general perception of whether the drug had the effect that it was supposed to have ( for example, control of relapses). The convenience of the drug was assessed in terms of its ease of storage and use, and also whether it could be transported if necessary ( for example, for use during trips). The tolerability of the drug was evaluated in terms of its adverse events and interference with social and professional life, and whether side effects from that particular DMD were acceptable as part of the treatment. The general satisfaction with the treatment was evaluated in terms of the positive and negative aspects of quality of life since treatment with that particular DMD had started.
The scores obtained on the Likert scale for each of the questions (positive, negative or neutral) were summed and the result was used in the analyses. There was a final question in which the patients were invited to make any comments that they considered relevant. The responses to this question were not considered in the score.
The results are presented in a purely descriptive manner.
RESULTS
The cities of origin of the patients entering this study were Santos (n = 36), Joinville (n = 19), Blumenau (n = 24), Curitiba (n = 23) and Porto Alegre (n = 26). One hundred and twenty eight patients were interviewed individually (83 women and 45 men; median age 40 years). The median duration of treatment was 39 months, and for 50% of the patients, their initial DMD was changed at least once to another DMD. There was no specific switching pattern, although natalizumab and fingolimod were mainly used as the second or third therapeutic option. Table 1 summarizes the results on each individual statement originally scored 1 to 5 on a Likert scale. Regarding the open question, the majority of patients replied that they would like to have more efficient drugs to treat MS, and they also wanted to have the disease cured. Patients who switched DMDs had worse results regarding satisfaction with treatment ( Table 2) . Responses relating to the results from individual DMDs are discussed below.
Glatiramer acetate
Glatiramer acetate (Copaxone®) was the drug most used drug in the whole group of 128 patients (36.7%). This drug was not changed for 63.8% of the patients who were initially prescribed it. Irrespective of previous changes of DMDs, 81.5% of all patients using glatiramer acetate considered that the drug was beneficial for their treatment, 86.8% considered it convenient, but only 52.7% considered it to have good tolerability, because of the daily injections. On the whole, 87.9% of the patients using glatiramer acetate were satisfied with this treatment.
Interferon beta
Although three different formulations of interferon beta are available in Brazil (Avonex®, Rebif® and Betaferon®), for the purpose of this study they were all considered as "interferon beta". At the time of this survey, irrespective of previous changes, these prescriptions accounted for 20.3% of the patients assessed in this study. Twenty-six patients (75%) reported that they had previously used interferon beta, but that it had been withdrawn due to lack of efficacy or intolerable side effects. On the other hand, 27.4% of the patients had switched from other drugs to interferon beta.
At the time of this survey, 83.5% of patients using interferon beta considered it to be beneficial, 84.2% considered it to be convenient, but only 56.5% considered it to be tolerable, mainly because of the frequent injections and flulike reactions. On the whole, 80.2% of the patients using interferon beta reported that they were satisfied with this treatment. There were no significant differences among the different formulations of interferon beta regarding reported satisfaction. Table 1 . Results on the satisfaction with treatment for MS. The statements were given to 128 patients with MS who would score each sentence in 1 to 5 on a Likert scale: 1) I do not agree at all; 2) I tend to disagree; 3) I have no opinion, 4) I tend to agree, 5) I totally agree. Table 2 . General impressions of patients with multiple sclerosis regarding the "disease-modifying drug" (DMD) used for their treatment. The first column presents the number of patients whose medication was switched at least once. All other columns report the impressions regarding the present treatment.
Variable
Total group (n = 128)
Glatiramer acetate (n = 47)
Interferon beta (n = 36) Natalizumab (n = 7) Fingolimod (n = 28) DMD switching n = 54 n = 17 (36.25%) n = 27 (57.4%) n = 0 n = 0 Natalizumab Natalizumab (Tysabri®) was used by 5.5% of patients in this population. All patients using natalizumab had received at least one other therapy first (glatiramer acetate and/or interferon). Natalizumab was considered to be beneficial by 76.2% of the patients, convenient by 85.7% and tolerable by 62.5%. From the whole group of patients using natalizumab, 85.7% of them were satisfied with this treatment.
Fingolimod
Fingolimod (Gilenya®) was used by 22.7% of the patients in this study. This was the first oral therapy to become available in Brazil, and prescription of the drug is somewhat limited due to government restrictions on storage and distribution. The majority of the switches of DMD occurred in favor of fingolimod (72.7% of the total number of switches). There were no records of switches from fingolimod to other drugs. Fingolimod was considered beneficial by 87.2% of the patients, convenient by 90.8% and tolerable by 74.1%. Satisfaction with fingolimod was reported by 90% of the patients.
Other treatments
Azathioprine (Imuran®), teriflunomide (Aubagio®), no-DMD and off-label vitamin D treatment were reported by very few patients and could not be included in this assessment. Fampridine (Fampyra®), which is used for improving gait, was not discussed here since it is not a DMD.
DISCUSSION
Patient preference and satisfaction is an important issue if adherence to treatment and medical recommendations is to be achieved. The therapeutic options available for MS are increasing and more than 10 drugs may soon be available for first-line, induction, escalation or rescue therapies. The doctor should not take into consideration the convenience of a treatment when efficacy is at stake, and should always consider safety to be an important matter in treatment choices. In the present study, the patients seemed to be satisfied with the injectable treatments (glatiramer acetate and interferon beta) to the point of maintaining these initial therapies in 43.8% of the cases. For all DMDs, over 80% of the patients perceived that they were beneficial. The convenience of oral drugs was higher than that of injectable medications, but the difference was less than 10%. The same result was not observed in the USA 6 , where patients had a strong preference for oral drugs. A German study showed that patients prefer oral drugs over injectable ones if the administration of the pills was once a day 7 .
The main point deserving attention is the remarkable lack of satisfaction with tolerance in relation to all drugs used to treat MS, which was around 40 to 50% for all treatments. A great discussion about the convenience of oral drugs over injectable ones and about higher benefits from newer drugs than from older ones continues to dominate MS marketing. However, what needs to be given more attention is, in fact, the tolerance of all of these treatments over the long term.
The limitations of the present study are the small sample of participants and their biased selection. The study was not designed for power of comparison among drugs. In fact, the choice of drugs is a matter of efficacy, safety and optimal response, which are individual. Not all patients respond in the same way to all drugs. The MS units participating in the study are all centers of excellence in Brazil and their populations of outpatients receive uniform attention and the best available therapy, provided by experts in the field. This tailor-made approach to patients may have given better general results regarding satisfaction with treatment.
